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Investigation of the Stute of Local Silver and Gold Sov/181-1-9-3/31 
Levels in Germanium 


500° during 48 hours, and the course of the curves was found 
to be practically independent of the annealing process. Nor 
did an annealing carried out at 600° during 72 hours effect 
any change therein. Curve ¢ shows 1 (T) for p-type germaniun 
‘. = 2C ohm/cm) again before and after annealing. Here again, 
no influence of annealing ‘s noticed. Pinally, the authors 
thank V. Ye. Lashkarev, Academician of the AS UkrSSR for his 
advice, A. N. Kvasnitskaya for preparing the samples, and 
N.&. Tkach for his aid in the measurements. There are 

4 figures and 21 references, 7 of which are Soviet. 


ASLOCIATIUN: Institut tiziki AN USSR Kiyev (Physica Institute of the ; 
A. Jkrta Kiyev) 
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Some characteristics of the FoSsl silver sulfide photocells. ; 
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(Photoelectric cells) 
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Determination of the Impurity 5/181/60/002/61,16/G85 
Concentration in Germanium BOC8/BC14 


the resistivity of the sample at two temperatures, to find the yeartir: 
A logge and to subtract it from the stardard values of Nlsesy. A 


theoratical calculation of the dupendence cf log eo ‘Seo upor ‘he 
L 


impurity concentration No is, however, also possible. The accompanyir, 
figure shows such dependences for n-type and p-type germanium alloyud 


with easily 1onizable impurities at 100°K. after log om (100°) has teen 
L 
determined experimentally, the corresponding impurity concentration is 
calculated by means of these curves. Verification of the method suggest 
has shown that it permits an estization of the total concentratior of 
easily 1onizable impurities in germaniuz. Besides, the degree of 
compensation for inopurities of the opposite type can te determined ty 
this method The lowest concentration of easily tonized impurities, 
which can be determined by this rethod, 18 PEG: cm’ with a measuring 
accuracy of resistivity of 2 5% The authore thank A. N. Kvasnitskays 
for having prepared the germanium samples There are 1 figure and © 


references, |} of which is Soviet ff 
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s BOOG/BO67 
24./500 
AUTHORS: Belyayev, A. D., Vasilevakaya, V. N., Miselyuk, Ye..G 
———— sn OOOO o—=—E== eee 
TITLE: Investigation of the Influence Exercised ty Some Factors on 


the Occurrence of Dislocutionstin the Crystallization and 
Its States in Jermanium Single Crystals y\ 
nO 


PERIODICAL: FPizika tverdogo tela, 1960, Vol 2, No 2, pp. 227-234 


TEXT: The authors investigated the influence exercised by the seed, the 
impurities, and the pulling rate on the occurrence of dislocations in 
germanium single crystals bred from melts. Furthermore, the effect of 
thermal processing on the state and distribution of dislocations in 
single crystals as well as the effect of the latter on the lifetine T of 
the non-equilibrium carriers was investigated. The influence exercised 
by the dislocation density in the seed crystals on the dislocation 
density in the bred single crystals was investigated for dislocation 
densities in the seeds between 10¢ and 10 em-?, where the seed crystals 


4 


with dislocation densities of 10 cane and more were cut out of 3apecially 
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Investigation of tne Influence exercised PY 5/181 60 /002/02/07/033 
Some Factor® on the Occurrence of Dislocations p006/B067 

in the crystallization and its states in 

Germanium gingle crystals 


pred single crystals: The seeds had uniform dimensions and shape? cubes 


with a cross gection of 70-2 ae The influence exercised by the pul- 
ling rate on the occurrence of aislocations eas investigated at rates 
petween 9,6 and 6 on/min, the effect of {mpuritre® by means of the active 


12 1 11 
4 Fe» Ke a. and Cd >, for the purpose of influencing 


, 

the state of the aislocations occurring in the single crystals: the 
single crystals were heated at 750-900°C for 1-3 hours in vacuo (this 
causes displacements of the dislocations which partly gho¥ approach and 
wpecombination”s partly repulsion, according to the angles formed by the 
Bur gers vectors of the interacting aisiocations) - The dependence of the 
jifatime of the non-equilibriue carriers on the dislocation density ¥45 


and displacement? of the gislocations® were investigated by etching, 
measuring the etching rate, and by taking etch patterns: The pictures were 
evaluated by means of a netallographi® microscope of the type mun-8 

(MIM-8 ) - The samples were subjected to the following surface groenee nef 
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Inveatigation of the Influence Exercised by 
Some Pactors on the Occurrence of Dislocations 


in the Crystallization and Its States in 
Germanium Single Crystals 


grinding with Tp. abrasive, chemical polishing 
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91770 
g/101 /60/002/C2,97/ 35: 
BOO6 BOET 


with HF + HNO, (315)3 


45 sec at 10°C; slow etching with 2 parts of HF + 2.5 parts of HNO, + 


+ 1 part of CH COOH + 4 parts of #05 8 mg of iodine per 50 cm’ were 


added to this solution (this etching agent P 
The results of the investigations are discus 


of microphotographs of the etch patte 
concentration in the seed 

the single crystal in such @ 

ig also the latter. The impurities had no 


occurrence of dislocations with concentrations 


roved to be most favoratle) 
ped in detail, ond 4 number 


. The dislocation 
n concentration in 
the bigher 
n the 


limit in Ge, at higher concentrations, however, an influenc 


Pulling rat3s <4 mm/min influenced the dis 


location concentration not 


essentially, whilst pulling rates above this value caused & considerable 


increase, Heating led to a reduction of the dislocation density 
Of at 750°C during three ho 


reduction by 50-6 
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A061/A101 
AUTHORS : 


Vv. ONL, Miselyuk, Ye. G. 
TITLE: 


PERIODICAL: Referativnyy zhurnal, Fizika, 


("In collection: 


380 - 387. 


no. 6, 1962, oc, 
"Rost kristallov. f. 3". 
Discuss. , 501 - 502 ) 


abstract 6£166 
Moscow, AN SSSR, 1361, 


TEXT: The effect of the 


tn concentrations Surpassing th 
of Se Single o 
tigated. 


t have effect upo 
t of solubility, {mpurit Ply raise the number of 
Up to a crystal pulling rate 


the growth rate 1s not 
mce the &eneration of dislocations appreciably. A further rate 


Above the limi 
dislocations. 
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The effect of some... A061/A101 


increase makes the density of dislocations grow. High-temperature anneal ing 

reduces the number of dislocations dispersedly distributed among the boundaries 

of not-oriented blocks. An elimination of dislocations connected with the block vi 
boundaries takes place at higher temperatures. The increase of the density of 
dislocations in the specimen is accompanied by a decrease of the lifetime of 

minority carriers. The measurement of the position of energy levels created in 

Se by dislocations yielded 0.20 - 0.15 ev, which fits values ovtained earlier. 


A. Shibanov 


[Abstracter's note: Complete translation] 
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IC 4500 D207 /D304 


AUTHORS : Belyayev, A. D., Vasilevskaya, V. N., and Miselyuh, 
Ye. G. 


The effect of some factors on formation of dislocations 
during crystallization and the state of dislocations tn 
germanium monocrystals 


SOURCE: Akademiyo nauk SSSR. Institut kristallografii. Rost 
kristallov, v. 3, 1961, 380-387 

TEXT: The authors report how formation und density of dislocations 

in germanium monocrystals are affected by the presence and density of 

dislocations in a seed crystal, the presence of impurities in concentrn— 

tions greater than their solubility limit, and by the rate of crystal 

growth. The outhors investigated also the effect of subsequent heat 

treatment on the state of edge dislocations and the effect of dislocation 


3 7 -2 
densities from 10 to 10 cm on the carrier lifetime tn germanium mono- 
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The effect of some.ce D207, D304 


crystals, The purpose of the studies wag to obtain gempaniug monorrystata 

with a more perfect structure. Monocrystals were grow by pulling {rom 

melt in vacuum, In each test special precautions were taken to keep the 

melt tempernture, the rute of pulling, and the rate of rotation of the 

crucible and the seed crystal as constant as possible (the crucible and 

the aced were rotated in opposite directions). The rate of pulling was p 
varied from 0.8 to 6 mo/min. Seed crystals contatned dislocations with 


2 1 2 
densities ranging from 10° to 10 co.) «The effect of impurities on 
ra4 
formation of dislocations was studied using radioactive trace cre Sb 


59 Ml 
Fe? , Ag . cat !® } in the experiments on the effect of impurities, seed 
crystals had low (107 - 10 


3 
of as-grown monocrystals consisted gf 1 — 3 hours heating in vacuum at 
temperatures greater than 700 — 800 C, Lifetimes of nonequilibrium 
curriera were measured us a function of dislocation density. Dislocation 
densities were found by 12 min. etching of ground and electropoli shed 
(100) and (111) faces in the following solution: 2 parts HF, 2.5 parte 


’ 


-2 
em) dislocation densities Heat treatment 
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S/564/61 /003,/000/014 029 
The effect of some... D207 /D304 
0, and 8 mg I per 50 a of solution. 


1 part CH,COOH, 4 parts —H 


3° 3 2 
Etch pits were counted under a metallurgical microscope “/M-§(MIM—8). 
It was found thats: (1) a high density of dislocations in a seed crystal 
produced an even higher density in a grown monocrystal; (2) Sb, Fe, Ag 
and Cd impurities increased dislocation densities in monocrystals and 
even produced polycrystalline structure if they were present in concen- 
trations exceeding their limit of solubility in germaniumy (3) many dis 
locations were produced if the rate of pulling wos greater than 4 om min. 
because temperature gradients were greater at higher pulling rates; 

(4) annealing monocrystals reduced dislocation densities: in 4 sample 


with more than 10! dislocations per cae a 50 - 60% reduction was obtained 
after 3 hours at 750°C and a 90% reduction after 1 hour at 900°C; (5) mono- 
crystals with high dislocation densities had high resistivity and low I. 
nonequilibrium carrier lifetime; recombination levels due to dislocutions 

had activation energies of 0.15 —- 0.20 eV Acknowledgment 18 mad+ to 

A. N. Kvasnitskaya for preparing germanium samples, There are 4 figures, 

1 table and 15 references: 4 Soviet—bloc and 11 non-Soviet—bloc The 
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ce on Seaicondustor or Divices » Tashkent, Q=7 October, 1961 . aie a * 
Luprovonthak Tashkent, Izd~vo 


» | Gonferen 
“| gourcgs: miektrono-dy trochny*v® porekdody® ¥v po 
AN UsdSRy 1962, 236-245 . a -_ 
s t l. 
TOPIC TADS! ‘german tua atote, In-1 diode . 
c- ‘ppgTRAct | As a prerequisite to the jevctommnk of high-power pulse-type 
transients. in Ge diffusion diodes. were atudied. Bffects of resistivity and life- 
| tine of See nals x factors, and p-n junction processing on the switching 
Anvestigated. Particularly, the. effect of {nject ion 
4, 1 : : the reverse-resistance recovery | 
time, for various. eerie ont base th As aresult, | 
a new Ge diode, a with these parameters was developed: pe peak pageant with a 
1 Q.5-microses pulse and voltage ae at 
a aR blades - 0.8 ¥F. - 14 ohms 3 reverse current, 0.6 = 15 


gpa te diodes ,| 


' 
i 
ees ee - 


een 


APPR : 
OVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1" 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1 


, ges sooo vy recmrer time, Oe =100 +65. the f 


) ‘ 4reuits digcrisinators, 
f wits Sein yc a =" set in small-; : 
Orig cit. hast 7 figures, 5 formles, and 5 ; 


a 
-lasgocrantOws nome bar & a -| 
rap 00s pare ACQs 15May6S 100 
Gen a Oe, 


=) 


a 
‘ Sos 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134620003-1" 


| - pBEROVER FOR RELEASE: 0 


ee 


6/14/2000 


rere 


CIA-RDP86-00513R001134620003-1 


bh133 
5/181 /62/004/0*2, 647/078 
p125/B102 


Glincnus, he Vey and Miseryuts Ye. G. 


hea cross sectior of the electron capture vy negatsvery 
charged 4tms of deep impurity levels i& german uo 


Fiziaa tverd’er tet, Ve ts BO> 12, 


tek?: The cross gectiah 9, of the esectron capture Sy Reansive-! 


it 


atoms i138 setermined by prvests gating tne pnotoconductivi ty sf n-type 
I 
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germanium with a Ni impurity (concentration N~10 atoms; ch . 
pnototransition of electrons from duas charged atons (with an ft. 
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ut 


tion) into the conductiok sang. The values and the temperature repeundence 
of tne cro3s section 5. cannot ve cetermned exactly irom intrinsic 
protoconuuctivity since the carrier recombination 15 iinear aniy 2:0 
injection revela which are di.ficust to attain (5S. So. Karashnink-v- Taey 
wezndunarodnoy conferentsii po po.uprovodnixam (Papers of the internav.ohas 
Conference on Semiconductors), p- 261, Pragues 19613 K- Dp. Gilhcnurk eb toes 
Jr. Fid. ane, Us 152, 1962). Tre main measurements, mace on gampies #itn 
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5/181 /63/905/003/035/046 
3102/3180 


AUTHORS : Glinchuk, K. D., Litovcnenko, N. M., and Miselyuk, Ye. G- 


TITLE: Trapping and adhesion of electrons on positive tellurium ions 
ir germanium 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 3, 1963, 942-944 


PEXT: Te has two donor levels in Ge, 0.11 and 0.3 ev below the bottom of 
the c-band. Electron trapping and adhesion was investigated for Te , Tet, 


and Te** impurities in n- and p-type germanium by measuring both the 
attenuation and the stationary intrinsic photoconductivity. The hole trap- 


ping cross section, s was calculated and for both carrier types, ~, the 


lifetimes in the free state, were determined as a function of temperature. 


The a4 estimate yields 36197 ea at 130°%; this is only weakly tependent on 


temperature in the range 90-130°K. There are 2 figures. 
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Trapping and adhesion cf electrons or ... 3102/2189 


ASSOCIATION: Institut poluprovodnikov AN USSR, Kiyev (Institute of Semi- 
conductors AS UkrSSR, Kiyev) 


SUBMITTED: October 19, 1962 

Fig. 1. Model for the Te atom in Ge; ie Sy S = 33 E,-Ferni level. 

Fig. 2. 1(1/T) for p-type (1) and n-type (2) Ge with Te impurities; 
Small diagram: The same for Ge with acceptor ions. 
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“\CCESSION NR: AT4045012 5 /0000/64/000/000/0 183 /0187 
ACTHOR: Vasilevskaya, vV.N.; Ye. G. Miselyukh 
saTLE: A study of the alloying of germanium with admixtures oF certain elements 


SOURCE: Soveshchaniye Po probleme Izpol!zovanrye alamnoy energeil. Kiev, 1961. 
Radiatsionnitya avionvalika, yolopy | yaderny ve vlueheniya vomauee i telhnike (Radiation 
futon alien control systems, isotopes, and noeiear radiation 1 acrence and technology); 
doklady® saveshchanty a. Kiev, I7d-ve AN Ukr$SSh, 1964, TRa- 137 


TOPIC TAGS: germanium, germanium monocrystal, gormanium alloy, silver, iron, 
tin, antimony, cadmium, tellurium, admixture sep reygation, admixture solutnlily, 
jiquation, deliquescence 


ABSTRACT: The main purpose of the paper was to study the hiquation (sepreration) and 
delique scence (solubility) of admixtures of Ag, Fe, 50s Sb, Cad, and Thain monocrystalline 
germanium during crystallization. Radioactive isetopcs of the clements mentioned were 
used. Autoradiography and microscopic examination were used, and photomicrographs 
were taken of samples etched with Perhydrol or with HNOg * HF. If C, 18 the content 

of the admixture in the supercrystallized part of the alloy, Cy, is its concentration in the 
other part of the alloy, Mo 18 the weight of the alloy, and M ia the weight of the remaining 
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part of the alloy after a portion of the admixture has penctrated into the crystal, then 
the equilibrium coefficient KG can be obtained from tho formula 


AL, ’, 
Cc: RG (u : (1) 


The ratio C,/Cy, py itself determines the effective liquation coefficient Koff of the ad- 


mixture under the given conditions of crystallization. The dependence of Keff OF the Cg 
of the admixture penetrating the germanium monocrystal during, tts growth process 1 
shown in graphical form in Fig. 1 of the Fnelosure. Photomicrographs of specimens of 

m monocrystals with 8 are shown both at the mit of solubility 
asoluble case. L data suggest that the valuc of C, cor~ 

{ the sharp inc icient represents 

the solubility These valucs of 
C, for the named elements, are tabulated and vary 
{rom 1.5% 1014 for Ag to 6 es, 1 tablo, and 

1 formula. 
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AU THORS: ShteynshLeyeers \LB.. and Misezh 

TITLE: Wave Propagation ir. Electric Networks Containing Negat 
Resistance, in Application to Travelling Wave Quantull- 
Mechanical Amplifiers 


PERIODICAL: Radioteknnika i elektronika, 1-760, Vol 5. Nr‘, 


pp 962-966 (USSR) 


ABSTRACT: This paper was presented in June i799 te the A.8. Popes 
Society 


Quantum-D os 
amplifier 
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e expressed 


introductio 

section of the w 

analyses sucn systems in terms oO 
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It is shown that in such systems the networs, cat | 
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Theory of a travelling wave --- D201/D302 


Wece dey y ages 


pi! dy 
-_— av aus 
Hy = -1V “(8 ie +h 4}: 


Hy= V r (k? —B)V, 


where € and p are the dielectric and magnetic permit!.’: 
medium; k - phase constant of the wave in free space} | 
constant of the wave in the medium. Functions U and V' 

wave equations 


AU + x20 = 0, 


AV + k2V = 0 


Considering regions I and II as shown in Pig. 1 the ac" 


and V ia obtained for partial waves which satisfies the | 
conditions and that of EL, = 


‘or U 


ry 
9 at the waveguide walle 1. y>0 
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U, = Uneh B(b — y) sin kz + >) Uni 8h Youd eho Omay: 

fel 
V, = Un ch B (b — y) cos kz + DV ch Tit COS Gwils 
iets Mast ees 


haat itaiat pt — k* + am. 


is thue obtained where 


= O03 


The boundary condition (2) is satisfied here when 


Hy /y=0 
vy and vy 


substituting into (2a) the expressions for 


» (BrmiY mi — ken U my) Sh Yt = 0 
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ie obtained and after integration 
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{elds can be represented as 

region I] the electric and magnetic f 
ae oe minpoatition of TE and TM modes satiafying the oun oo 
ditions at the waveguide walls: E, = 0 for y = # db; Ey = or = 


Suepk re Ofer y= eB SNe ae a 
Ui Uma *W Yung (a — 2) C08 anal (9) 
mit 
Vn pa Ving h Yma (a — Zz) Sin Gmays 


Soma 


ee 
eg a 8 
where a5 = (2m - 1) 1/203 Yn2 = po - ko + Gis U2 and V_, are 


the region II. A system 
known amplitudes of partial waves in 
Fe iineat Aono geneous equations is obtained which has a non-trivial 
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yo 
dy, = COS ih \ch 3 (b — y) cos aaydy — Aqk sin kh 
o ¢ 
<i b 
i Dur = Barri 8h Ynh + Sar za) ch nhs 
rb a 
Cn, == k cos kh (sh 3 (b — y) sin anydy + Cysin kh; 


a 


b . 
dnp = Dar 8h Ynh + Sar > tn ch Yh: 


fr = BYn (ch Yr h—‘); Br = ka,, (ch Yr h — 4). 
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The dispersion Eq. (17) permits dependence of B on k to be found 
with any degree of accuracy, for given foemetrical dimensions of 
the syutem. The solution in zero approximation, which can be physt- 
cally interpreted, may be found considering the field of the TEM 
wave in region [. Putting n = 0 in 

b 

Ug) (cos kh. ch B(b - y)cos aijydy - A,k sin kh) + 
0 


b 2 
nr FCM Vy, bh) = 0 


Vi. (8 sh ten h+ 6 


nr’r] 

h 
Un ( k cos kh \ sh 8 (b — y)sin anydy ~ Casin kA \-r 
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al 


Ya ( Darsh tah ba Ste eh tah) = 0, 
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Ua (cos kh (ch B(b — y) dy — Aok sin kh) = 0 (18) 
is obtained from which using 


(13) 


eo (19) 


m=) 


is given. The dispersion characteristics of the delay system as 
determined by Eq. (19) are given in graphic form for different va- 
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from it that in order to inorease F in the amplifying direction, 
transitions should be used for whioh 


«fy + n®, 
The effect of directional amplification i9 characterized by the 
Tatio R = P/?_, which is Called the coefficient of non-reoiprocity 
of amplification. Within the pass band of the 8low syatem, the 
quantity Bd changes from small values at ite low-frequency end to 


region of Pass~band ~- in which the 
may vary considerably, the factor FP within these 
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TITLE: Wave dispersion in a stud-type delay system of a paramagnetic amplifier 


‘SOURCE: Radiotekhnika { elektronika, v. 10, no, 10, 1965, 1856-1864 


' TOPIC TAGS: paramagnetic amplifier, quantum amplifier 
ABSTRACT: The theory of wave dispersion in a delay system partially filled with 
‘dielectric ( €> 1) is further develo 


ped (see earlier works by R. W, DeGrasee 
‘et al., BSTJ, 1959, 38, 305; and 1961, 40, 1117). An ideal delay system 


‘comprising an infinitely thin row of studs ("comb") in a rectangular waveguide ig 


‘considered, The waveguide cross-saction ig divided into four areas, solutions of 
.the wave equation are found for each area, and the fields are joined at the area 
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boundaries. The resulting dispersion equation is used for plotting dispersion 
characteristics of the delay system for various geometrical parameters. It is 
ifound that the incomplete filling of the system with dielectric essentially deforms 
‘the dispersion characteristic permitting, in some cases, increasing the group- | 
\yelocity delay factor up to c/v #300 within 4f /{ + 6% and thereby enhancing the 
| gain of the corresponding TW quantum paramagnetic amplifier. This way also 

i ensures a practically maximum coefficient of utilization of the r-f magnetic field | 
and precludes excitation of stray modes in the system. "The author wishes to 
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second the comparison was with the radiation from A-Cygni and the analysis in the | 
3.5=Me bend. Similar results were obtained in both cases. A pronounced increase | 
in the rediation from the nebula was.observed in the 5763 Me region. The redio- 
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(CENTRAL NERVOUS SYSTEM, physiology 
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tactile irritation of higher nervous funct. in guinea 
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(PHYSIOLOGY, apparatus ond instmiments, 
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tactile irritation of higher nervous funct. in euinea 
pigs) 
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